Role of messenger RNA subcellular localization in the posttranscriptional regulation of human histone gene expression.
Histone mRNAs are naturally localized on non-membrane-bound polysomes and selectively destabilized during inhibition of DNA replication. Targeting histone mRNA to membrane-bound polysomes, by incorporating sequences coding for a signal peptide into the message, results in the stabilization of the histone fusion mRNA when DNA synthesis is interrupted (Zambetti et al.: Proceedings of the National Academy of Sciences of the United States of America 84:2683-2687, 1987). A single nucleotide substitution that abolishes the synthesis of the signal peptide results in the localization of the histone fusion mRNA on non-membrane-bound polysomes to the same extent as endogenous histone mRNA and fully restores the coupling of histone fusion mRNA stability to DNA replication. Signal peptide-histone fusion mRNAs containing two point mutations that result in the incorporation of two positively charged amino acids into the hydrophobic domain of the signal peptide are partially retained on non-membrane-bound polysomes and are partially destabilized during inhibition of DNA synthesis. These data indicate that the degree to which the signal peptide-histone fusion mRNAs are associated with non-membrane-bound polysomes is correlated with the extent to which the mRNAs are degraded during inhibition of DNA synthesis. These results suggest that the subcellular location of histone mRNA plays an important role in the posttranscriptional regulation of histone gene expression.